INTRODUCTION AND OBJECTIVES:
There has been increasing awareness of the importance of three-dimensional culture of cancer cells. Tumor cells growing as multicellular spheroids (organoids) are believed to more closely mimic solid tumors in situ. Meanwhile, Wnt/ b-catenin pathway was reported to be upregulated in human bladder cancer specimens. However, no clear evidence has been reported that the pathway is directly involved in proliferation of bladder cancer cells. In this study, we assessed the involvement of Wnt/b-catenin pathway in proliferation of bladder cancer cells using organoid culture.
METHODS: Organoids from bladder cancer cell lines RT4 (luminal phenotype) and 5637 (basal phenotype) were generated by an aggregation method. A partial-digestion method was applied to prepare organoids directly from patient bladder cancer specimens. Wnt/b-catenin pathway was activated by using a small molecule CHIR99021 (GSK3 inhibitor, Wnt activator) and inhibited by siRNA against b-catenin. Activation of Wnt/b-catenin pathway was confirmed by upregulated AXIN2 mRNA expression and translocation of b-catenin into nucleus. Proliferation of cancer cells were evaluated by growth assay under microscope and ATP viability assay. Differentiation status of organoids over growth was characterized by qRT-PCR and western blot.
RESULTS: CHIR99021 inhibited proliferation of cell lines in conventional monolayer adherent culture, but promoted proliferation in three-dimensional organoid culture with activation of Wnt/b-catenin pathway. Enhanced proliferation of cancer cells with activation of Wnt/bcatenin pathway by CHIR99021 was also observed in patient-derived organoids. When b-catenin was knockdowned in cell lines, the growth of organoids was significantly suppressed. Cytokeratin 20, a terminal differentiation marker, was less expressed over CHIR99021-enhanced cell proliferation.
CONCLUSIONS: We showed for the first time that Wnt/b-catenin pathway was directly involved in proliferation of bladder cancer cells, suggesting that Wnt/b-catenin pathway may be a potential target for the treatment of a subset of bladder cancer. The above finding could not be observed when the same cells were grown in conventional twodimensional adherent cultures, providing a concrete example of why organoid culture is important for cancer research. Yuichiro Nakamura*, Yasuyoshi Miyata, Kyohei Araki, Takuji Yasuda, Tomohiro Matsuo, Kojiro Ohba, Bungo Furusato, Junya Fukuoka, Hideki Sakai, Nagasaki, Japan INTRODUCTION AND OBJECTIVES: Hepatocyte growth factor receptor/c-Met is a receptor tyrosine kinase that plays crucial roles in tumor growth, invasion, and metastasis in malignancies, including bladder cancer (BC). c-Met displays multiple functions via regulation of cyclooxygenase-2 (COX-2), hemeoxygenase-1 (HO-1) and programmed death ligand 1 (PD-L1) in various cancer types. However, the pathological significance of c-Met signaling system in BC is questionable. Here we investigate the pathological role of c-Met and phosphorylated c-Met in patients with BC.
METHODS: Expressions of c-Met and two tyrosine residues of c-Met (using phosphorylation site-specific antibodies for pY1234/ pY1235 and pY1349) were immunohistochemically examined and their correlation with COX-2, HO-1, and PD-L1 was investigated in 185 BC specimens. The relationship between expressions of c-Met and phosphorylated c-Met and clinicopathological features and expressions of COX-2, HO-1, and PD-L1 was analyzed.
RESULTS: Expressions of c-Met, pY1234/1235 c-Met, and pY1349 c-Met were associated with pT stage (P ¼ 0.013, P ¼ 0.002, and P < 0.001, respectively). In contrast, expressions of pY1234/1235 c-Met and pY1349 c-Met, but not c-Met, were associated with metastasis (P ¼ 0.003 and P ¼ 0.006, respectively). c-Met and pY1234/1235 c-Met correlated with PD-L1 (P < 0.001) and COX-2 (P ¼ 0.011), respectively, while a significant correlation was observed between pY1349 c-Met and COX-2, HO-1, and PD-L1 (P ¼ 0.006, P ¼ 0.002, and P < 0.001, respectively). The multi-variate analysis model including grade, pT stage, and metastasis demonstrated the independent correlation between c-Met and PD-L1 (odds ratio, [OR] ¼ 3.52, P < 0.001) as well as pY1349 c-Met and COX-2 (OR ¼ 2.35, P ¼ 0.015), HO-1 (OR ¼ 3.83, P ¼ 0.031), and PD-L1 (OR ¼ 3.33, P < 0.001). Among COX-2, HO-1, PD-L1, positive correlation was observed only between COX-2 and PD-L (P < 0.001). The multivariate analysis model including all pathological features and these molecules demonstrated that pY1349 c-Met and COX-2 were independently associated with PD-L1 expression (OR ¼ 5.54, P ¼ 0.002 and OR ¼ 4.33, P ¼ 0.037, respectively).
CONCLUSIONS: The expression of pY1349 c-Met was closely associated with malignant aggressiveness via regulation of COX-2, HO-1, and PD-L1. In addition, PD-L1 expression may be upregulated via the expression of COX-2 and c-Met by complex mechanisms.
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INTRODUCTION AND OBJECTIVES: Prostaglandin E2 (PGE2) has been shown to play a central role in not only inflammation but also cell proliferation as an antiapoptotic molecule. Accordingly, inhibition of PGE2 is considered a possible anticancer strategy. Meanwhile, PGE2 exerts its effects via G-protein-coupled receptors (GPCRs), including PGE2 receptor 2 (EP2) and EP4. Nonetheless, it remains to be resolved whether and how GPCR signaling is involved in bladder cancer (BC) initiation and outgrowth. The present study aimed to investigate the functional role of prostaglandin receptors, as well as the efficacy of a selective cyclooxygenase-2 inhibitor celecoxib, in urothelial tumorigenesis and cancer progression.
METHODS: We performed immunohistochemistry in bladder cancer tissue microarrays consisting of 129 urothelial neoplasms and separate 37 muscle-invasive BCs from patients who subsequently received cisplatin-based neoadjuvant chemotherapy, in vitro transformation assay in a normal urothelial SVHUC line, and western blot/ RTPCR/cell growth assays in BC lines.
RESULTS: EP2/EP4 expression was elevated in BCs compared with non-neoplastic urothelial tissues and in BCs from those who were resistant to neoadjuvant chemotherapy. Strong positivity of EP2/EP4 in non-muscle-invasive tumors or positivity of EP2/EP4 in muscle-invasive tumors strongly correlated with disease progression or disease-specific mortality, respectively. In SVHUC cells, exposure to a chemical carcinogen 3-methylcholanthrene (MCA) considerably increased and decreased the expression of EP2/EP4 and PTEN, respectively. Treatment with selective EP2/EP4 antagonist or celecoxib also resulted in prevention in MCA-induced neoplastic transformation of SVHUC cells. In BC lines, EP2/EP4 antagonists and celecoxib effectively inhibited cell viability and migration, as well as augmented PTEN expression. Furthermore, these drugs enhanced the cytotoxic activity of cisplatin in BC cells. EP2/EP4 and PTEN were also elevated and reduced, respectively, in cisplatin-resistant BC sublines.
CONCLUSIONS: EP2 and EP4 play an important role in inducing urothelial tumorigenesis, bladder tumor progression, and chemoresisance in BC cells, via downregulating PTEN expression. Thus, EP2/EP4 inactivation, using available inhibitors, has the potential of being not only a chemopreventive and therapeutic option for urothelial cancer but also a means of chemosensitization particularly in patients with EP2/EP4-positive tumors.
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MP54-09 TM4SF1 IS A NOVEL BIOMARKER FOR HUMAN MUSCLE INVASIVE BLADDER CANCER (MIBC)
Rui Cao*, Gang Wang, Kaiyu Qian, Liang Chen, Yu Xiao, Xinghuan Wang, Wuhan, China, People's Republic of INTRODUCTION AND OBJECTIVES: BCa is a heterogeneous disease: non-muscle-invasive bladder cancer (NMIBC) that usually recur but rarely process, and muscle-invasive bladder cancer (MIBC) that progress quickly. Recent studies identify numerous clinical variables and molecular biomarkers, such as chromosomal markers, genetic variations or epigenetic alterations for prediction of its occurrence and recurrence. However, effective biomarkers to distinguish MIBC from NMIBC are urgently needed. Transmembrane-4-L-Six-Family-1 (TM4SF1) is a member of L6 family, which functions as signal transducer to regulate cell development, growth and motility. The aim of the study is to investigate the TM4SF1 as the specific biomarker of MIBC via bioinformatics analysis.
METHODS: Through mining the big data from GEO and TCGA, a specific MIBC differentially expressed gene (DEG) called TM4SF1 was screened by R and validated by oncomine database, etc. Then qRT-PCR, immunofluorescence and immunohistochemistry analysis were used to detect the transcription and translation level of TM4SF1 in bladder tissues. Clinical correlation was measured by connecting the expression of TM4SF1 with patients 0 information. Moreover, TM4SF1 knockdown and overexpression BCa cell model was established by gene regulation. Then flow cytometry, CCK-8 assay, western blot, etc. were used to detect cell cycle distribution, cell growth and related protein expression in vitro. Furthermore, the xenograft model was used to measure the tumor growth of BCa cells transplantation in vivo.
RESULTS: Our results suggested that TM4SF1 was strongly upregulated in MIBC tissues, corroborated with transcriptome analysis. Moreover, tissue microarray (TMA) showed significant correlations between TM4SF1 with T stage, TNM stage, lymph node metastasis status and survival rate of MIBC patient. Furthermore, in vitro and in vivo studies suggested that proliferation of human bladder cancer (BCa) cells was significantly suppressed by downregulated TM4SF1. Functionally, reduction of TM4SF1 could induce cell cycle arrest and apoptosis possibly via upregulation of reactive oxygen species (ROS) in the BCa cells. Interestingly, these observations were scavenged by treatment of GW9662 (antagonist of PPARg) and resveratrol (activator of SIRT1), respectively. CONCLUSIONS: We have first shown tumor promoting effect of TM4SF1 on MIBC. TM4SF1 could be a biomarker to predict the survival rate of MIBC patients and malignancy of the tumor. And our study suggest that the regulation of ROS metabolism and cell cycle for TM4SF1 in BCa cells was mediated by PPARg-SIRT1 feedback loop. To evaluate the hypothesis that muscarinic acetylcholine receptors may play a role in bladder cancer as well as in other tumor types, we investigated their expression in bladder tumor specimens.
METHODS: Human bladder cancer 5637, T24 and HT1197 cell lines (grade 2, 3, 4; respectively) were purchased from Cell Lines Service (CLS Eppelheim, Germany) and ICLC (ICLC, Genova, Italy), respectively. Bladder cancer tissue was obtained from a total of 16 patients underwent to surgical treatment (8 with non-muscle invasive low and 8 with high grade of TCC). Four urothelial samples, obtained from patients underwent bladder biopsy for diseases other than bladder tumor (all selected cases suffering from ureteral lithiasis) were used as controls. M2 receptor expression has been measured by quantitative PCR, immunofluorescence and immunohistochemistry. Arecaidine (M2 receptor agonist)-treated and control cells were compared for changes in the growth pattern, survival and migration properties.
RESULTS: All examined samples expressed the M1, M2 and M3 receptor subtypes. We also found that the level of M2 transcripts, but not those of M1 or M3, significantly increased with the tumor histologic grade. In view of these results, we proceeded to investigate whether the M2 agonist Arecaidine had any effect on in vitro cell growth and migration of T24 cells, a bladder tumor cell line expressing the muscarinic receptors, including the M2 subtype. We observed that Arecaidine significantly reduced T24 and 5637 cell proliferation and migration in a concentration dependent manner. The silencing of M2 receptor by siRNA in T24 and 5637 cell lines showed the inability of Arecaidine (100 mM) to inhibit cell proliferation after 48 hours, whereas the use of M1 and M3 antagonists in T24 appeared not to counteract the Arecaidine effect, suggesting that the inhibition of cell proliferation was directly dependent on M2 receptor activation.
CONCLUSIONS: For the first time we show that M2 is upregulated in high grade urothelial bladder cancer specimens and that its agonistic stimulation affect both in vitro proliferation and migration of urothelial cancer cell line. We believe that our data could help to clarify the role of the M2 muscarinic receptors in urothelial bladder cancer. These data suggest that M2 muscarinic receptors may play a relevant role in bladder cancer and represent a new attractive therapeutic target. Vol. 199, No. 4S, Supplement, Sunday, May 20, 2018 THE JOURNAL OF UROLOGY â e715
